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Abstract of US2003050717 

A method of controlling the thickness of sheets manufactured by the extrusion of a material from a die 
having a plurality of thickness adjusting means by repeating, at specified timings, the following steps 
of 1) measuring the distribution of thickness of the sheets in lateral direction. 2) evaluating a predicted 
future variation in sheet thickness by using a specified evaluation function and based on a process 
model representing a relation between the amount of operation and the sheet thickness and sheet 
thickness measured values and leading an operating amount time series to minimize the evaluation 
function, and 3) outputting at least the initial amount of operation of the led operating amount time 
series to the thickness adjusting means. 
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(57) Abstract: A method of controlling the thickness of sheets manufactured by the extrusion of a material from a die having a 
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in lateral direction, 2) evaluating a predicted future variation in sheet thickness by using a specified evaluation function and based 
on a process model representing a relation between the amount of operation and the sheet thickness and sheet thickness measured 
values and leading an operating amount time series to minimize the evaluation function, and 3) outputting at least the initial amount 
of operation of the led operating amount time series to the thickness adjusting means. 
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iif^a^tii¥g:2 2 1 T«> ±B->- h 1 om&ftlfit Bm£?Z>mfrft1fi£ 
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So 

±ih^^t->- h)?^feftiwr imjficDi^D, &zm&f®m^m\ztii 

y©JS*WSE#R©tif£fi**. Iit5fifx-1, x + 1 * y - 1 , y+1© 
-f 5. 

i #l©J¥#-S3M^g: 1 0 ■ (i = l, 2, • • • , N) fctt»2j-r£tfcf£*2 1 
feu., n©jftf^**ffl*Ufct#o«-ff*»iaE^Ri 0 ifc#J&T*ffill©J** 
fey, (1 = 1, 2, • • N) tt5t» uityiO#»&yDt7tT;Hi 

JP*M#RlCiiff«*JDAT+»i*IBl3&««31Ufc«©^- h/P*£&f£fi©M 
«fc»T. iCTAtt^FtMr^JTfcD, ffl^OJP^RflE^RMO^SaTNX 
N©*#£©fr ^2 0t, oi(2sO)tt*Sff*jHlfiE^RtC*Sf^SSlH 

*Lfct*CBI©J»*R*^Rfc#*"r»<S[110^- bJP*tf«3Effc"r**l£» a 

i(-o)tt="3«nfcjp*iiK«fc»*r*tt«©^- hj***«jeflrJ"*w** 
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^19 : 



>1 ' 






















.V 



S20 : 



1 




«2 


0 








0 


a l 


1 


a, 


«2 


0 






0 




«i 


1 




a 2 


0 




0 


0 


<*2 


«i 


1 


a : 


a 2 


0 


0 


0 


0 


«2 


«1 


1 


a i 


a 2 





0! 2 

a 2 aj 1 ctj 
0 ... 0 a 2 ^ 1 

lOj-M+J, ' • 1 0 10j + l, • • 10j«-l, 1 OjtM©| 

t5 2 M<@©JP^P1M^|S 1 0 ,-m, 10j- M+ ,, • • 10]-., 10, t i, • 
IOhn-,, 1 0 )+ MHtB^-r^ii^S©^iES<£ b i ( i =-M, -M + 
1, • ' i. -1. 1. • • •. M-l. M) if*. £iIT«W*0&*» M 
= 2 it, JP^tHM¥l£l 0 j{r*fLTM{|iJ2eT-S)(D/P*^M¥SJCttJ^r-5# 

0 j©Mffl!|©/f ^H&^Offl&^&fcoT^T'b.fcVi. CtlSOl^tt, KTC 
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ffcjE£©*f£*Sff*Wfi¥f»!i o i-i, 10,-1, 10,, io, + i, io, t2 i: 

tB*t5t, ^-ff^nSE^ftfc^-rs^- h»*»A y . ( i = j - 2, j - 1 

j» j + i, j + 2) fc'ttsc^-r*. ^Eactt^asiP^wifi^Ri o j-t, 1 
Oj-i, lo,, ioj+i, i o l + i \zmz-Thi'- hjp*#B:&A/£*flsb&v»i 



u^T', A* ttA^6«ff«*«EjE"r*ff*«SS^Sl 0 , (i=j-2, j-1 

j, j+i. j+2) iz*ij&?z>uft$:mmvrch(D-e$> o . £©&s©ifi#© 

Myat^^fJ^ibT^?). £i ( i - 1 , 2, • • •, 5) tt0*0Ki£ 
a S#*.fci*fcb i 5^*5*StlTll e i-0 (1-1. 2, • • 

, (1 = 1. 2, • • •. 5) £:£Pg<hLTifte^T#?UT i &i:v>U e.= o 
(i = l, 2, 5) ©£#Tj$Hbj£Tfl?^T<&«J:^. 

j£2 2 : 



f£2 1 : 





= a -A 



a 



1 
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32 3 : 

= {A nT A") X A nT 

32 4: 



■ 1 


«1 


0 


0' 




1 




0 


«2 








0 




1 




0 


0 


«1 


1 



K±©3 2 2~2 4 £— fl£fcT3<>:#;<Z>3 2 5-2 6 0.1:51:^5, 
32 5: 

b 



Ay, 



Ay^-i 
Ay W2 



-Ml 



'M2 



•A' 



-Ml 



-Ml+1 



*-l 

a 
b. 



b 



AT 2-1 
b M2 



32 6: 
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'-Ml 



K 



•MM 



"M2-1 
b M2 



= a-A tt 



0 
1 
0 



A" + {J. A" <DMUMftPl-V & 0 . A" ttfr?lJA©g3|t (j - Ml, j -M 
1) (j+M2, j+M2) <£>gB#£$HiLTA© j 2?iJgS|^^fcfT^JT-$. 

j #B©J?*gflSE¥&K:iJ0*.*«U1sS©l OXTOfftl/^. 1 0%£k±miE 
t8f^a*lPAT^6^:Cl*^«*ttJ*T*S^©WKltfiEa**J&T**, #© 

$fl^©t^(i$ii#«*T^*ofc#f^at'^iEa*jn^TiP*P3S^»'m*b 

T5o EJITfeW^Ofc*. 3fc (25) l:*HTMl=M2 = 2tb, JS^BSS 
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£-f, ®ffl^&9 CfcoTiftflsMuk (k=l, 2, • • • v N) £gtHT£ 

Uf^i) o a-<tiikoj»*pMai Okfca*r«*ff*ui.i:ffi' 

fik + l©J¥*W8^ai 0 k+l ^ffl*1" 4MuHii®iD k (=u k+ ,-u 

Dk, Dk + 1 0^feMffi^3f^O|Sgfii«t 0^C#<, *OD k tDH>*^ 
3#&ffik + 1 (DmfrMM^Wt 1 0 k+iKUPASiiSfEfitf) 1 0 %&,TtT%miEm. 

a£, td!5M^/h$ < &s <t s^*, s 2 6 ^m-^^x^mt % &&mw.^wt. 

10 m, 10 k, 1 0 k + 2 , 1 0 k + alcW^TS^jESb i (i=k-l, k. k 
+ 2. k+3) , 4*IE**#JS"r*iSfE«K:iQ*S U^y 

75) . 

ft@k£, k=k+2M+l£LT (*xy76) ^SD, l^ILT 
Sit, ±Ea£Wfc:» a tmm\zb xh^tb^-^X. flfi©£jES*«ffi UTfc J: 
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£. 

i*i»¥R©fc««N« (N : 2£(±Oi^) ftJ?*RIffi^gl:© 
MftM<Dv?>&WiTZ>Mm (M : 2 &l±AON^TC S&SSc) ©JP^WSE^&fc 

Nffl©J¥*WSE¥S©'5-6, aUfcfSfcUB (M^N) (Df*ll?gl 0> (i 
= 1, 2, • • • » M) fcffl#T-5$feS£u * >, d©»f^ft*fliAbfci:#© 

#j?*«s^ai o ifc^-r^ttBo^-hff^auefflSy* ■ ( i = 1 > 2, 

• • • , M) iW^atXtf^Wt Y" =A' U* fc«sn*. T 

u' ,.iy* .©#ttfc»¥««ttfc 2 7 , 5£ 2 8 <D «fc -5 fcfc*. 

aS;2 7 : 







r / t 


/ 




< 


• 
• 


-A' 











228 : 
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1 £ii 02 0 

01 1 0, 0 2 

02 0t 1 A 
0 0 2 ft 1 
0 0 ft ft 
0 



ft o 

ft 02 0 
1 ft 02 



0 



0 ' 

0 

0 



0 



1 



0 



02 

02 ft 1 01 
0 02 ft 1 



£*5V>TV»**«, 0.(^0) tt»S**UT*>&<» $fc#fr©j8 

o jjc:m*-r*«jEtwf©»f^a (u* u* ,, • • • u' 
M ) t £^£ h;nr t-r*. 

tf , M*f©H#fcAi (i = l, 2. • • M) iB*"** MWv i ( i = 
1, 2, • • • , M) Ury^l) . H*'** HP©**3tt 

1 Kl IE 81 lb -f 5. COfcfcA' ^MXMOIE^ff^JTS 0 , rank (A') = 



5S2 9 : 
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S30 : 
5£3 1 : 



@f^^h;i/v, ( i = 1 , 2, • • •', M) <D&§ka , iHWlIA 



35 <5 o 

^-dT^ic i a , a . i £&e>^ C£ie£i>fcf?f£©iig<fiT, (o<t,<i) 

^tttL/, I a,A,|<T,T?£*U£a.= 0£-r5 Uf»;/3-5) „ 

±E©«k3C«EjESnfcai (1=1. 2. • • • , M) £2fc5tfc»»AU 

S33 : 




^3 2: 




iuTraax, ( I a, A, | ) \t I a, A, I (J -1, 2. • • • . M) <Z>S*{IT- 



N 
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wuir ^e#< ©lio^tt^^iSTt sot, ¥«p{t©«£^*3ft«> 

/hS<-r*i, RJSfc*fr**B»tt* J:D*3<fc**«, ¥Jp<bOfg-&^ttP< 
fcSMfRjfc&S. H«Ti©fitt, 0. 0 1&_h0. 5KT^<kO0$U^. 

T3 ©-?«&< , ^Si^^fe-rHWiiA i a i* 1 tit, WI2S:3 1 

S34 : 

^•|<max ; .(|A y |)-r 2 

0<T ! <1T'«0, 0. Ol^T^O. 5 *tJ;t)ff$LH. 

»r*ff*wfi^a»ca*rs*ffa©s*« : P«>^»fcfi«±fc:34ofc«^a:£ 

M= N , "Tfc::b5M*±T©JP*liSE#&©fl»N £ VfcMG. £T©JP#-P3^ 
^S©*Rf^4*-igUT¥Jp<b-e*a©T?»*LVi. M£N«fc0/h3V>ffi 
«©fitfcttS£UTfc«kV>. d©*l£, ¥flMb©&Kfr*K#fc^T©*iRJ|:£fT 
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&■*>©-?->- b ©»*«*<&*. icufyt-^im *a&£±tf3 

£ a # © *6 ft **<S < 13. % Tc & \Z P & *» 6 Jf b t±5 $ n 5 * ** it * 3 © 1? -> - b « 
T«> 2tft£±tf W5fiOJ:5fc3ftlWWIwaflEWji^ai 0 

£©«k3fc:£«n?tt, &ft£±tf £Ji££:Ttf *>- h-jp*©BSM£ 

fiA*±Wa«^K:it^T, 2aft£Ttf5*§£«> ->-b©JP3-© 

t # fc It it * -T £: # \Z it XT f&S © SEflsSrt** € < ft: -5 £ S \zT % Z. t * b 

1 fc«koT, JbfEv- b 1 ©J¥*Sl£ffl2 4t@i(S^ItOifi2 5 fcS^V* 
T, ii2 3 fc?**U bMit^O-feX 2 6 ©J? 4Mnfi¥g 1 0 KiP 
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::t, k- h#;i/ h:£iC£0!H;:<h 0, Ji^lEl^fB: l o *im?&m& tft 

T. Ji«.il?g 1 0 fcHft&£i)P*.T^5— £P#fSfl 3 4g®tfctttt, ~>-b 
iltms. -3 £9, HI 1 S3 (a) KjkT £3 2 11 
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Sijqa&bfc*£K:#W'*5'— h i ©JP#^Sfrfi3 3 ®^r*«^*Vij: 

10 (b) C^-r«t-5»w, MffffiSIMU#Sl!2 1 3 icfc 0, /£SJiPf teiQilfcPf =k 
O&H^ate (a>l) ifc*J:.3lc**IE*LT»l*fJl©M*£&L*r*»S 

Ki*ttt4 (£2©}gffi> . 

«t«HaB«ttt©««ffl«Sfi*J8fe (0</J<l) bT^fi£*&, SDf&MJ? 

±E©0OTtt, a#o»«3a:W1l|«-J|tftff 5«W*OA**fc»4m*K:*#» 
g ftl? #£*>©£: bT#f/&bTfc<kV>. 
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&5 2 ifift£.-?Z>Z. 
ft*, E©«k5fc*€r£.S©58££l»±TSfc&fc. &M©f&fcJS»gtt* 

fc£»Sii:S;i£fc.fc0, *fr;i.S©fe£SI»jL-r* 

tfJCmjE©ffffiM»*ffl^T«9BBJS*WaE^RCJP^*»M*iWP"rsc t 

ffaft©?B(3£WJ6Wp^^6» £-ffi!l£&§«V>T, hSiiynt^ 2 6 tck-p 
*3W3tffifc#J6-rS(fclt©^ 1 ©BSHB4 2 t©M^4 4 *mtt^WL4 1 T*«# 

jsios«i4 2tt, a«t-r*«iS.o-jp©«^i^i©^®^ , n7 7'r;u*'> 

4fcB©H2 ©§H{ii4 3 *£IEf*. IS2©B*tettS/- h ltfc©B«ff*fc£ 

*«. d©£^, i P»|l2©BW4tfc»LT±M, TK«£RJfcbT*5#, M 
2 © S *«^±BR« » TM *tt ATiEiE « V* J; 5 K T « i: i s^a * b ^ . 
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iif-^ 2 5 t^br, ®m*fr2<tez&5Km%.<Dnmw8.zm^T&2 
s/- homjsfa\zmw>znitm&MM ; £WL i o okii mem?*— * 

2 ICiotv'- hlilit&ffi 2 6 ©JS^flM^S 1 o fcjq*.*. 

f-^4 4l>2 5lt ^TJP*W«»8*»«3ebfc»traUT, J»fP*«*^i* 
2 1 Tg-J?#-iEM#f& 1 0 K:*N£-r&&@©ffi£5l9, cnecICl^^Ti 

fl5*£»#-r*£i£b&*«, iio@ii42 j ?'i2oaii43 > jp#.$i?£ 

H24, fijfM^-:? 4 4-* 2 5 *, ^J£>£-JP*SSSg^K 1 0 l;*f)St5ttiT(0 
7*-^£ttfc:|«l§|HT*s< uifeTti. JS 2 ®a«*04*jEtt* !&"fb 

-cane bfct> cot* «tv>. sfc, «2©@«Ht©#EjEt>*«>®fl»iTfToT , b«fc 
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•f;i'#ftfcs*'&tf<fc*. MfiD-;p©fc3t«©fl. 

S/n77-fJ^itl, «|jettK*"^V»T*l ©BSMtS«EIE1-*c:4:KJ:0, 
Bflo-JUD^syo 77-fJI'ft*t1'SCi*5T#*. Alflo-;i/©fl.jB:/D 

^-ji-e, -^©M^ a p□-;^^e»-^fis©^cslJ©^^©$^ I p^p-;^5:f^s^^«^ 

tu^f, P-;W©#€s5*JSftiS-a-*fiH©— '3145'- h©/¥^A^T$.S. 

u*»b**«6, wBa©«t5Kfi£*©j**A9ift«ftflSfctt> a*©ran#&o&. 

*«S» Lto^X h U — £fc £©4>&HD-;Hg!R© A# fco — JI/*«#6 ti<& £ t 
fc^tBLfc. A#Wfctt» h©i]il75'ft©J¥#.7 p P7 7'r;i'£&ll£U ^tl^ 

©/t "7- ©¥*§{£ X 1^0. 2 XTTO^X 1 jfttjftft a^±©/17-©¥^€ 
X2it)/hS<S:*J;3l:> ^- h ©JP**«W"r*. $6W#5©4fcWfc 
ttJ£©»S&T©Jfc###S*fcttT*JB»a«**<* ttftRa**©/'* 1 ?-© 
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* (urn) T?fc3„ X1IJ0. lXT 2 aTT?fe?.^i:^Sb^. 
Ct^T'tS. Xl^O. 5XX2TS5ct^SK, Xl^O. 2XX2 

0 £ ?\m viztf s #f89i * -? v * ^ v z> 7 * )v a (Dmm \zm% u tzmm 

**. 'J >^MM« 1 mmaT*«ffSbi». _LfB8l!l5££ 7 



CCTv f (x) »S/-m*rtI**7 , D7 7-f ;U (##«Mm) , F (<b) 

m" 1 ) F (<o) *ttF (a>) ©^M^^T^S. j ttdiR 

T J 2 =~ 1 



P = .F(a>>F(aO* 



OO 




-OO 
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^©sp^fitX 2 X1\Z. 0 £j®*.Tffi£©&$: a 

jMIKD/W — Hl/©¥i3fil"?& 0 > 7^ ;i/A©ig$M#©#3-A7#^ 
SnSg&STKT. X2(t mfeVfc&a&tVrtV-Z^Z hJl/©¥*HitT& 

=t^. b^b, 9ii5&&j&#£-e£ff-3in::An5 t, j-i xtt^ts&^nw 

&Ztctb. X2lt EJr£©&&a£JU:, 1 0 0m"fitW7-^^ 

5. ^^\y-->3 > t\t. 7 j )l&<Dmf&Q u-)l*7 j 
l§fft)J^7^^i»»§#f3t^^tTfel., 0. 5X (l/&2&a) ^ 

*s-bB&*m%-<. ftffim\zmm<DB&7*a7 7-i ;hcm»t#*. cnci 

3t57o^7A&t'i:<J;^T^i3n5. C © «k 5 & 7n ^ 7 ARtf#«©BB 
i^ROr-^li^nyi;-?^^ M0> CD-ROM^© n > tfa-^tt*.** B 
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;UA^I33tbfeo $TOItt3. 5m, MJKiigteSiMT 1 7 5 m/#T fc£ . 

htf;H*0Sfctt4 5*T^5o J?^fh8 tbTtt#iW4 - 5 2 2 fcEtt©, jft 
^[pjfc 6 0#©«»IT;*** >Ufctf*S, ;PAO«^lRlC*f 1 5 mmlffl 

S3 5 : 



y 3 



y^ 
y. 



- 0315 z " 2 - 0.012 z -1 » 1.57 



0.012JJ" 3 + 0.54 2 "' - 0.714 z l 



0.65 1 0.65 0.25 0 0 0 

0.25 0.65 . 1 0.65 0.25 0 0 

0 0.25 0.65 1 0.65 0.25 0 

0 0.25 0.65 1 0.65 0.25 
0 



0 
0 
0 
0 
0 
0 



0 
0 
0 
0 

0.25 0.65 1 0.65 0.25 0 
0 0.25 0.65 1 0.65 0.25 
0 
0 
0 
0 



0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 . 0.25 0.65 1 0.65 0.25 0 0 

0 0 0.25 0.65 1 0.65 0.25 0 

0 0 0 0.25 0.65 1 0.65 0.25 

0 0 0 0 0.25 0.65 1 0.65 



I 



ifc, SlO^L, P. mte^n^tlO, 10, 7ib, Si 6 CStfftfH 
»J©«RAi ( i = 1 , 2, •••,P),*j(J=1.2. • • • , m) 

-tn-eni. o, o. 8tifc. 

S6CltttOfc», ^HS©J? *A7^oT, '&&Mffl (PID«») *m 
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U T 7 -f J U A (D m * * $9 W 1/ . 

mi 6ia«p i D«»««v»fc«iPis*, mi 7H*56M©a«c«fc*Hi!ai« 

mX'feD, IS 1 6EIT«il«J3 Ott<Dm®"?®frtS*>\tS . 4X^67. 4%£T 
b##»LTl»fcV»#«, JSl 7HTttRI*K:iB3 0»O«WTJP*O6tt9. 1 

2 

TiFflfiM^: J ®^^c A . (1-1, 2. • • • . P) , tfj (j = l. 2, • • •, 
m) Htlfni. 0, 0. 5tl, J*#tJS*«5 Xfcfc-afcttAT, 

gUTte* a i= 0 . 6, c*2=0. 2 , 3ffig&T«a ,= 0 . 7, a 2 =0. 3t^*, 

Lfc^^h^^W^IiSiJRSS^-frT^^^^l 1 ^HtSh-h^h^S 

If S^fflUfc. SJMtt3. 5m> auK3Sflew:«ffl»T?i 7 sm/a-T? 
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^fc;£$!l£T£> 7&&5^ hfcfT^*:,, M T^tt-? tier- 

s' 7tf^T-7. b£?ToTj¥3-0^ft;£ft!l5£L£:£S^ 

3£1 











0 . 0 5 nm/% 


0 . 0 3 nm/% 






1 . 0 


1 . 0 






0. 6 


0. 7 




2#$in#§ 


0 . 2 


0 . 3 




8 0 sec 


B#5£§fc T 


1 6 0 sec 
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a *t <d ~f u ± x to afi m t + * » t & & y □ -fe ^ x j v * & £ u ft . 
& « a £ {b u i 1 0 » w ib $ 5t e + * « « , 

Yi = 0.05* (0.2Ui-2 + 0.6Ui-l + Ui + 0.6Ui + l + 0.2Ui+2) (1) 

Yi = 0.03* (0.3Ui-2 + 0.7Ui-l + Ui + 0.7Ui + l + 0.3Ui+2) (2) 

Ui : iSfilt- htf^KDiRfeSgffc; [*J 
Yi : #*tt«K:*»JSJP**flS [Mm] 

5 2 h w Jl'A fc* W-* JHffi*> 6 600mn©tttttf» £> < 310mm 

©ftgdttfSTS) T, 8t#;Vh*64B#^hO«BiUft. 

Sg 1 9 BttMT 

Yi = 0.05* (0.2Ui-2 + 0.6Ui-l + Ui + 0.6Ui + l + 0.2Ui+2) (3) 

A&mmLrc£%<Dz/- bm^ommi^M^^Lft fc©T&aa*> sssife©^i8 
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f So 

SC 2 0 SfrfT*J©J*4iH*» ;PA«jft:/D-tr;**#tfrLT a ,= 0 . 7 5, 
a 2= 0 . 3 5 tbfc. 
WflSttfS 9 EHd^Tck? {CgKTff V>> ^9ig©7,x^y3 & S M T 

pi m t © & & s © s a* * * n % © t © m n 2 $ r ^ © £ n 5 * t u it . 

5£2 1 fc*V>T, £.= 0 ( i = 1 , 2, 5) tt, S22~24Ci 

Wil:MUTD,«*6, |Dil>T-15, |D.-il>T-15, *5 
D.XDi-^OiftSDMofci*. S2,2l:iot, jgf£:S©^IEa£#ie> 
ft. . 

BD-&5ff*issi^aciii*-r*i«^ao^ffio^^-->tt«2 is©* 
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